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NATIONAL FOREWORD 

This Indian Standard ( Part 2/Sec 7 ) which is identical with ISO 294-3 : 1 996 Plastics — Injection moulding 
of test specimens of thermoplastic materials — Part 3 : Small plates' issued by the International Organization 
for Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of Methods 
of Test for Plastics Sectional Committee and approval of the Petroleum, Coal and Related Products Division 
Council. 

This standard was first published in 1992 which was largely based on the corresponding ISO standard 
namely, ISO 2557/2 : 1 986 Preparation of test specimens with a specified reversion — Part 2 : Plates'. Since 
ISO has withdrawn this standard in favour of ISO 294-3 : 1 996 Plastics — Injection moulding of test specimens 
of thermoplastic materials — Part 3 : Small plates', the Committee has decided to revise this standard and 
publish it under dual numbering system. 

The text of ISO standard has been approved as suitable for publication as Indian Standard without deviations. 
Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly 
drawn to the following: 

a) Wherever the words International Standard' appear referring to this standard, they should be read as 
Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is to use 
a point (-.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their place are listed below 
along with their degree of equivalence for the editions indicated. However, that International Standard cross- 
referred in this adopted ISO standard which has subsequently been revised, position in respect of latest ISO 
standard has been given: 



International Standard 

ISO 294-1 : 1996 Plastics — 
Injection moulding of test 
specimens of thermoplastic 
materials — Part 1 : General 
principles, and moulding of 
multipurpose and bar test 
specimens 

ISO 294-4 : 1997 Plastics — 
Injection moulding of test 
specimens of thermoplastic 
materials — Part 4 : Determina- 
tion of moulding shrinkage 

ISO 6603-1 : 1985 Plastics — 
Determination of multiaxial 
impact behaviour of rigid 
plastics — Part 1 : Falling dart 
method 

ISO 6603-2 : 1989 Plastics — 
Determination of multiaxial 
impact behaviour of rigid 
plastics — Part 2 : Instrumen- 
ted puncture test 



Corresponding Indian Standard 



IS 13360 (Part 2/Sec 3) : 2000 Plastics 
— Methods of testing : Part 2 Sampling 
and preparation of test specimens, 
Section 3 Injection moulded test 
specimens of thermoptatic materials 



NIL 



Degree of 
Equivalence 

Identical 



NIL 



NIL 



( Continued on third cover ) 



IS 13360 { Part 2/Sec7) : 2000 
ISO 294-3:1996 



Indian Standard 
PLASTICS — METHODS OF TESTING 

PART 2 SAMPLING AND PREPARATION OFTEST SPECIMENS 
Section 7 Injection Moulding of Test Specimens of Thermoplastic Materials — Small Plates 

( First Revision ) 



1 Scope 

This part of ISO 294 specifies two two-cavity moulds, the type D1 and D2 ISO moulds, for the injection moulding of 
small plates measuring 60 mm x 60 mm with a preferred thickness of 1 mm (typ^ D1) or 2 mm (type D2) which 
can be used for a variety of tests (see annex A). The moulds may additionally be fitted with inserts for studying the 
effects of weld lines on the mechanical properties (see annex B). 



2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of this part 
of ISO 294. At the time of publication, the editions indicated were valid. All standards are subject to revision, and 
parties to agreements based on this part of ISO 294 are encouraged to investigate the possibility of applying the 
most recent editions of the standards indicated below. Members of lEC and ISO maintain registers of currently 
valid International Standards. 

ISO 294-1:1996, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 1: General 
principles, and moulding of multipurpose and bar test specimens. 

ISO 294-4: — ^\ Plastics — Injection moulding of test specimens of thermoplastic materials — Part 4: Determi- 
nation of moulding shrinkage. 

ISO 6603-1:1985, Plastics — Determination of multiaxial impact behaviour of rigid plastics — Part 1: Falling dart 
method. 

ISO 6603-2:1 989, Plastics — Determination of multiaxial impact behaviour of rigid plastics — Part 2: Instrumented 
puncture test. 



3 Definitions 

See ISO 294-1:1996, clause 3. 



1) To be published. (Revision in part of ISO 294:1995) 
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4 Apparatus 

4.1 Type D1 and D2 ISO moulds 

Type D1 and D2 ISO moulds are two-cavity moulds (see figure 1) intended for the preparation of plates measuring 
60 mm X 60 mm. The plates produced using these moulds shall have the dimensions given in figure 2. 

The main constructional details of type D1 aad D2 ISO moulds shall be as shown in figures 1 and 2 and shall meet 
the following requirements: 

a) See ISO 294-1:1996, subclause 4.1.1 A item a). 

b) Not applicable. 

c) See ISO 294-1:1996, subclause 4.1.1.4, item c). 

d) and e) Not applicable. 



f) 

g) 



See ISO 294-1:1996, subclause 4.1.1.4, item f). 

See ISO 294-1:1996, subclause 4.1.1.4, item g), but with reference to ISO 6603. 

The main dimensions, in millimetres, of the cavities shall be as follows (see also figure 2): 

— length: 60 to 62; 

— width: 60 to 62; 

— depth: type D2 mould 2,0 to 2,1 

type D1 mould 1,0 to 1,1. 
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Sp Sprue Moulding volume V^ « 30 000 mm3 {at 2 mm thickness) 

G Gate Projected area Ap « 1 1 000 mm2 

Ic is the distance between the lines along which the test specimens are cut 
from the runners (see notes 3 and 4 in subclause 4.1 ) 



Rgure 1 — Cavity plate for type D1 and D2 ISO moulds 



IS 133601 Part 2/Sec7): 2000 
ISO 294-3 : 1096 




Key 






Sp 


Sprue 




G 


Gate 




R 


Runner 




P 


Pressure sensor 


Dimensions in mm 


/ 


Length of plate 


60±2i) 


b 


Width of plate 


60 ±21) 


h 


Thickness of plate: type D1 mould 


1,0 + 0,1 




type D2 mould 


2.0 ± 0,1 1) 


/g 


Length of gate 


4,0 ±0,1 2) 


h<^ 


Height of gate 


(0,75 ± 0,05) x/r3) 


/r 


Length of runner 


25 to 304) 


^R 


Width of rurrner at gate 


^(b + 6) 


^R 


Depth of runner at gate 


/i+ (1,5 ±0,5) 


/* 


Unspecified distance 


— 


/p 


Distance of pressure sensor from gate 


5 ±25) 



1} These dimensions are for the preferred test specinnen used in ISO 6603. 

2) See notes 2 and 3 In subclause 4. 1 . 

3) See notes 1 and 2 in subclause 4. 1 . 

4) See note 4 in subclause 4.1 . 

5} The position of the pressure sensor shall be further limited by the following 
conditions: 

/p + rp ^ 1 
/p - rp > 

where /p is the radius of the sensor. 



Figure 2 — Details of type D1 and D2 ISO moulds 
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h) to j) See ISO 294-1 : 1 996, subclause 4.1.1 A, items h) to j). 

k) Figure 2 shows the position of a pressure sensor P within the cavity, which is mandatory for the 

measurement of moulding shrinkage only (see ISO 294-4). It may be useful, however, in controlling 
the injection period with any ISO mould [see ISO 294-1:1996. subclause 4.1.1.4, item k)]. The pressure 
sensor shall be flush with the cavity surface in order to avoid interference of the melt flow. 

I) to n) See ISO 294-1:1996. subclause 4.1.1.4, items I) to n). 

NOTES 

1 Gates which are severely limited in height have a great influence on the orientation of the material within the cavity, even at 
large distances from the gate. The change in height at the gate has therefore been fixed at a value which facilitates 
subsequent measurement of the moulding shrinkage (see ISO 294-4). 

2 The height and length of the gate strongly influence the process of solidification of the melt as it flows Into the cavity, and 
hence the moulding shrinkage (see ISO 294-4). The dimensions of the gate are therefore defined with tight tolerances. 

} 3 The value specified for the gate length Iq allows the two test specimens to be cut from the runners with a fixed distance Iq 
between the cuts (see figure 1), even when the moulding shrinkage varies from one material to another. 

4 The distance Iq between the lines along which the test specimens are cut from the runners (see figure 1) is given by 
Iq - 2(/q + /r + /*) (see figure 2). Taking this distance as 80 mm gives the advantage that the same cutting machine can be 
used to cut 80 mm x 10 mm x 4 mm bars from the central sections of multipurpose test specimens [see ISO 294-1 :1996, 
subclause 4.1 .1 .4, item 1)1. 

4.2 Injection-moulding machine 

See ISO 294-1:1996, subclause 4.2, with the following exception: 

In subclause 4.2.4, the recommended minimum locking force F^ for type D1 and D2 ISO moulds is given by 
F^^ ^^ OOOxprnax^ ^^~^' i-^- 880 kN for a maximum melt pressure of 80 MPa. 



5 Procedure 

5.1 Conditioning of material 

See ISO 294-1:1996, subclause 5.1. 

5.2 Injection moulding 

See ISO 294-1 : 1996, subclause 5.2, but with the following new text for subclause 5.2.2. 

For type D1 and D2 ISO moulds, it is recommended that the injection velocity vi be chosen such that the injection 
time /| is comparable to that used for the type A ISO mould. 



6 Report on test-specimen preparation 

The report shall include the following information: 

a) a reference to this part of ISO 294; 

b) to h): see ISO 294-1:1996, clause 6, items b) to h). 
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Annex A 

(informative) 

Recommended applications for small-plate test specimens or parts thereof 

The type D2 ISO mould is recommended for the preparation of test specimens for use in determining multi-axial 
impact properties as described in ISO 6603 (see note 1), moulding shrinkage as described in ISO 294-4 and optical 
properties (see note 2), in preparing specimens of coloured plastics (see note 3), in studying the anisotropy of 
mechanical properties (see note 4) and, with the mould fitted with gate inserts, in studying the effects of weld lines 
(see annex B). 

The type Dl ISO mould is especially suitable for producing test specimens for use in determining electrical 
properties (see note 5), water absorption (see note 6) and dynamic mechanical properties (see note 7). 

NOTES 

1 It is proposed that multiaxial impact strength be included with the mechanical properties in ISO 10350t8i and ISO 1 1403-1191. 
The recommended specimen thickness is 2 mm. 

2 Plate specimens produced from natural or essentially colourless materials are suitable for determining the refractive index 
(see reference [2] in annex C) and luminous transmitt^nce (see references [10] and [11] in annex C). 

3 Plate specimens produced from coloured or natural materials ^re suitable for use in determining optical and mechanical 
properties in order to study the influence of weathering in accordance with e.g. ISO 4892-2151. 

4 Type 4 tensile test specimens as specified in ISO 82561^1 taken at different positions and oriented in different directions 
from plate mouldings by machining in accordance with ISO 28181^1, are suitable for use in studying the anisotropy of 
mechanical properties by tensile and tensile-impact testing as described in ISO 527-1131 and ISO 82561^1, respectively. 

5 ISO10350E81 recommends the measurement of the following electrical properties: relative permittivity and dissipation 
factor, volume resistivity, surface resistivity and electric strength using plate specimens 1 mm thick and ^ 80 mm square 
(which will be changed to ^ 60 mm square at the next revision of ISO 1 0350). 

6 ISO 10350181 recommends the measurement of water absorption as described in ISO 62iii using a test specimen ^ 1 mm 
thick in order to be able to determine the saturation value within a reasonable test time. 

7 lS0 6721-2i6) describes the determination of the complex shear modulus using a torsion pendulum and specimens 
preferably with a thickness of 1 mm. These can be taken from mouldings produced by a type Dl ISO mould. 
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Annex B 

(informative) 

Weld lines 

The effects of weld lines on nnechanical properties can be studied by fitting suitable inserts in the nnould cavities 
(see figures B.I and B.2). 

Figure 8.1 shows a single insert near the gate, the weld line fronn which is fornned between the two parallel nnelt 
flows produced (shown by dotted lines). Type 4 tensile-bar specinnens as specified in ISO 82561^' can be nnachined 
from the moulding, allowing the effect of the weld line to be studied, using tensile or tensile-impact testing in 
accordance with ISO 527-1(3) and ISO 82561^1, as a function of the distance from the insert. 

Figure B.2 shows the use of a multiple insert which generates weld lines from opposed melt flows, each weld line 
representing a flow path of a different length. 

The parallel melt flows shown in figure B.I and the opposed ones in figure B.2 represent the two basic types of 
wetd-line formation. In each case, only symmetrical arrangements of the two-cavity mould should be used. 
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Pigure B.I — Moulding produced using single inserts (hatched), showing the locations 
from where tensile specimens can be taken (dashed lines) 




Figure B.2 — Moulding produced using multiple inserts (hatched), showing the locations 
from where tensile specimens can be taken (dashed lines) 
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Annex C 

(informative) 

Bibliography 

[1 ! ISO 62:1 980 2), Plastics — Determination of water absorption. 

[2] ISO 489: 1 983 '^\ Plastics — Determination of the refractive index of transparent plastics. 

[3] ISO 527-1 :1 993, Plastics — Determination of tensile properties — Part 1: General principles. 

[A] ISO 281 8:1 994, Plastics — Preparation of test specimens by machining. 

[5] ISO 4892-2:1 994, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc sources. 

[61 ISO 6721-2:1994, Plastics — Determination of dynamic mechanical properties — Part 2: Torsion-pendulum 
method. 

[7] ISO 8256: 1 990 2), Plastics -~~ Determination of tensile-impact strength. 

[8] ISO 10350:1993 2), Plastics — Acquisition and presentation of comparable single-point data. 

[9] ISO 1 1403-1:1994, Plastics — Acquisition and presentation of comparable multipoint data — Part 1: Mechanical 
properties. 

(101 ISO 13468-1:1996, Plastics — Determination of the total luminous transmittance of transparent materials — 
Part 1: Single-beam instrument. 

[111 ISO 13468-2: — ^l Plastics — Determination of the total luminous transmittance of -transparent materials — 
Part 2: Double-beam instrument. 



2) Under revision. 

3) To be published. 
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( Continued from second cover ) 

In the case of ISO 294-4, ISO 6603-1 and ISO 6603-2, the Technical Comnnittee responsible for the preparation 
of this standard has reviewed their contents and has decided that they are acceptable for use in conjunction 
with this standard. 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1 960 'Rules for rounding 
off numerical values ( revised)'. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1 986 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications maybe reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade de^gnations. Enquiries relating to 
copyright be addressed to the Director <!Pirt>lications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue 
of 'BIS Handbook' and 'Standards : Monthly Additions'. 

This Indian Standard has been developed from Doc : No. PCD 23 ( 1 666 ). 
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